Origin of the Clone. Ovine endometrial RNA was pooled from nonpregnant and pregnant ewes (d 7, 8, and 10 nonpregnant; d 13, 15, and 16 pregnant and nonpregnant; and d 21 pregnant) and used to make a cDNA library that was cloned into a HybriZAP 2.1 twohybrid vector system (Stratagene, LaJolla, CA). Insert size ranged from .4 to 1.7 kb, with an average size of .9 kb. Bovine (b)ISG17 cDNA (Austin et al., 1996a) was radiolabeled (α-labeled 32 P-dCTP, ≥ 3,000 Ci/mmol, Amersham Pharmacia Biotech, Piscataway, NJ) using a random prime reaction (Life Tech, Grand Island, NY). Phage from the ovine endometrial cDNA library were screened with radiolabeled bISG17 cDNA using standard procedures (Austin et al., 1996a) . Positive plaques were isolated using autoradiography and then purified. Two positive clones were excised from phage and cDNA inserts were sequenced using ABI Prism dRhodamine Terminator Cycle Sequencing Ready Reaction procedures (Applied Biosystems, Foster City, CA). Cycle sequencing was performed using an Ericomp thermocycler (San Diego, CA) and the following conditions for 25 cycles: 96°C for 30 s, 50°C for 30 s, and 60°C for 4 min. Comparison with Related Sequences. The oISG17 cDNA sequence had 94% identity with the bISG17 cDNA (U96014) and exons 1 and 2 of the bISG17 gene (AF069133; Perry et al., 1999) . It also shared 81% identity to human (h) ISG15 (M13755) and 80% identity with mouse (m) ISG15 (X56602) cDNA. Inferred amino acid sequence for oISG17 was 87% identical to bISG17 (U96014), 64% identical to hISG15 (P05161), 60% identical to mISG15 (Q64339), and 31% identical to a tandem bovine ubiquitin repeat (UQBO). Ovine ISG17 retained the C-terminal Leu-Arg-Gly-Gly amino acids that have been shown to be critical for the first step in the conjugation of ubiquitin to intracellular proteins (Burch and Haas, 1994) . The stop codon in oISG17 immediately follows nucleotides encoding Cterminal Leu-Arg-Gly-Gly amino acids. Ovine and bISG17 do not undergo post-translational removal of C-terminal residues that is required in hISG15 to yield a mature protein ending in Leu-Arg-Gly-Gly (Knight et al., 1988) . Also, oISG17 does not retain His-68, which is involved in targeting ubiquitin complexes to the 26S proteasome (Ecker et al., 1987) . Ovine ISG17 retains Lys-129, which corresponds to Lys-48 of the second ubiquitin repeat, whereas bISG17 does not. This residue is critical for the polymerization of ubiquitin monomers after covalent ligation to intracellular proteins (Chau et al., 1989) . Ovine ISG17 contains three additional amino acids (inserted at Cys-78) compared to bISG17. Human and mISG15 also retain these amino acids. The bISG17 cDNA (Austin et al., 1996a) and gene (Perry et al., 1999) were originally sequenced using standard dideoxy sequencing methods (Sequenase; Amersham, Piscataway, NJ). Sequencing of the bISG17 cDNA using Figure 2 . Inferred amino acid sequence of oISG17 and comparison with bISG17, hISG15, and bUbiquitin (bUbiq). Amino acid residues different from oISG17 are shown in lowercase letters. Amino acids in the bISG17 peptide immunogen are shown in bold, italic letters. The C-terminal Leu-Arg-Gly-Gly residues are shown in bold.
the ABI sequencing procedure yielded the same result: deletion of Ser-79 through Thr-81 in bISG17 compared to oISG17 (Figure 2 ). These additional amino acids resulted in a predicted 17,500 M r for oISG17 compared with 17,300 M r for bISG17.
Comments. Bovine ISG17 was originally called ubiquitin cross-reactive protein because it immunoreacted with antibody against ubiquitin (Austin et al., 1996b) . This ubiquitin homolog was released by the endometrium in response to conceptus-derived IFN-tau on d 15 through 26 of pregnancy. It also was shown to function in the conjugation to and regulation of cytosolic endometrial proteins (Johnson et al., 1998) . In the ewe, ISG17 mRNA can first be localized to luminal epithelium on d 11 (Johnson et al., 1999) . The mRNA is then progressively found in shallow glandular epithelium and stromal, deep glandular epithelium and stromal, and then myometrial tissues as pregnancy progresses from d 11 to 17.
The oISG17 cDNA was isolated and sequenced in the present experiments to compare nucleotide and inferred amino acid sequences between the closely related bovine and ovine species. Another reason for cloning the oISG17 cDNA was to determine why an anti-bISG17 peptide (Leu-85 to Gln-102) antibody had weak immunocross-reactivity with oISG17. It was hypothesized that amino acid residues differed between bISG17 and oISG17 in the region used to make the bISG17 peptide immunogen. Indeed, two amino acids diverged: Ser-95 and Thr-101 (Figure 2 ). Although this change had only minor influence on total antigenic index, it might have been enough to hinder immunocross-reactivity with the anti-bISG17 peptide antibody. Currently, an anti-recombinant bISG17 protein antibody is being prepared that can be used across all ruminant species.
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